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USTRACT 

. -  

The shal low g rave l  aqu i f e r  underneath t h e  Grand Junct ion,  Colorado, Department 
o f  Energy f a c i l i t y  is contaminated by uranium-mill t a i l i n g s .  According t o  
Colorado water-qual i ty  s t anda rds ,  t h e  aqu i f e r  i s  unfi t  f o r  a g r i c u l t u r a l  
use--the lowest-use c l a s s i f i c a t i o n .  This r epor t  desc r ibes  1982 monitoring"-* 
ac t iv i t ies  and t h e  loca t ion  and l e v e l s  of contamination. The contaminated 
a q u i f e r ' s  threat t o  t h e  nearby Gunnison River system is probably neg l ig ib l e ,  
bu t  t h i s  cannot be v e r i f i e d  without a d d i t i o n a l  t e s t i n g .  
significant process  ihanges and because no s i g n i f i c a n t  a i r - q u a l i t y  impacts 
were noted in p r e v i o u s  y e a r s ,  no a i r - q u a l i t y  d a t a  were obtained i n  1982. 

Because the re  were no 

The shal low aqu i fe r  underneath t h e  Xon t i ce l lo ,  Utah, property is also contam- 
i na t ed  by uranium-mill t a i l i n g s .  The creek flowing through t h e  property is 
contaminated a t  l e v e l s  exceeding Utah ' t a t e r -qua l i t y  s tandards  f o r  s eve ra l  
miles downstream. This r epor t  descr ibes  a po r t ion  of a much l a r g e r  environ- 
mental s tudy  c u r r e n t l y  underway a t  t h e  s i te .  Levels of water contamination 
ami radon emission probably r equ i r e  mi t iga t ion  t o  m e e t  S ta te  of Utah and 
Feder a1 r egu la t ions  . 
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EXTRODUCT I O N  

This r e p o r t  d e s c r i b e s  environmental  monitoring ac t iv i t ies  c a r r i e d  out  a t  t h e  
Grand Junc t ion  Area O f f i c e  (GJAO)  and t h e  uranium m i l l  s i t e  i n  Monticel lo ,  
'Jtah. The Grand Junc t ion  Area Off ice  i s  l o c a t e d  on a 48.6-acre t r a c t  along 
t h e  G u n i s o n  River ,  sou th  of t h e  c i t y  of Grand Junc t ion .  Forty-three 
bui ld ings  house t h e  many func t ions  of t h e  organiza t ion .  The Monticel lo ,  Utah, 
f a c i l i t y  covers  a t ract  approximately 77 acres i n  s i z e .  This area i s  fenced 
with six access ga te s .  The s i t e  con ta ins  an es t imated  1.6 m i l l i o n  tons of 
s t a b i l i z e d  r a d i o a c t i v e  m i l l  t a i l i n g s  , 

GRXUD JUNCTION AREA OFFIC"; 

The Grand J u n c t i o n  Area Of f i ce  (GJAO), U.S. Departsent  of Energy ( D O E ) ,  
develops,  supports, and/or  admin i s t e r s : a  v a r i e t y  of programs. H i s t o r i c a l l y ,  
t h e  o f f i c e  has  been most heav i ly  involved in uranium procurement, eva lua t ing  
dcmest ic  uranium resources ,  and advancing geo log ic  and geophysical  exp lo ra t ion  
techniques.  In r e c e n t  years  t h e  scope of a c t i v i t i e s  has  broadened t o  inc lude  
providing cons ide rab le  support  t o  t h e  Government's va r ious  remedial  a c t i o n  
programs and t o  t h e  Nat ional  Waste Terminal S to rage  ( W S )  program, Housed on 
t h e  f a c i l i t y  are f u l l y  equipped l a b o r a t o r i e s  f o r  a n a l y t i c a l  chemistry,  
nineralogy-petrology,  and electronics. Research groups a t  the  f a c i l i t y  have 
3150 rece ived  funding f o r  s p e c i f i c  p r o j e c t s  from a v a r i e t y  of e n t i t i e s  ranging 
from t h e  Environmental P ro tec t ion  Agency t o  t h e  Departnent of  Defense. B e n d h  
F i e l d  Engineering Corporat ion (BFEC) i s  t h e  ope ra t ing  c o n t r a c t o r  f o r  t he  
government-owned/contractor-operated (GOCO) f a c i l i t y .  

AIR QUALITY 

No a i r - q u a l i t y  s o n i t o r i n g  a c t i v i t i e s  were c a r r i e d  o u t  a t  t h e  GJAO f a c i l i t y  i n  
1982. The 1980 and 1981 r e p o r t s  (BFEC-1981-3 and BFEC-1982-4 , r e spec t ive ly )  
descr ibed  a i r - q u a l i t y  impacts from the  sample p l a n t  , a n a l y t i c a l  l abo ra to ry  , 
ernployee a u t o m b i l e s ,  and t h e  c e n t r a l  hea t ing  p l an t .  It w a s  concluded t h a t  no 
s i g n i f i c a n t  impacts were observed o r  expected. 

Current  ope ra t ions  at  GJAO do not  e m i t  s i g n i f i c a n t  q u a n t i t i e s  of r a d i a t i o n  
into t h e  atmosphere. The only  source of radon emission is t h e  t a i l i n g s  buried 
on t h e  compound. Radon f l u x  measurements taken i n  1979 ind ica t ed  t h a t  t h e r e  
may be a v i o l a t i o n  of t h e  EPB s tandard  f o r  i n a c t i v e  uranium m i l l  t a i l i n g s  
along t h e  w e s t  boundary of t he  compound. Addi t iona l  surveys f o r  t h e  d e t e d n -  
a t i o n  of radon emission are planned in 1984. 

For a d d i t i o n a l  d e t a i l s ,  refer t o  Radiometric Survey of t h e  Grand Junct ion  
F a c i l i t y  (BFEC-1982-5). 

P a  (POLY-CHLORINATED BIP??ENYLS) XCNITORIYG 

During 1982 a 2rogram was completed t h a t  i d e n t i f i e d  and d e t e m i n e d  tSe t o t a l  
quan t i ty  of PCBs and PCB-contaminated f l u i d s  on t he  f a c i l i t y .  A l l  f a c i l i t y  
t ransformers  w e r e  opened and o i l  samples taken. These samples wxe analyzeci, 
based on methods and s tandards  provided by the  EPA, in t h e  f a c i l i t y ' s  

3 
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chemis t ry  l abora to ry .  
parts p e r  m i l l i o n  o r  g r e a t e r )  and 13 were found t o  be PCB-contaminated (50 t o  
499 ppm). 
f l u i d .  The 13 PCS-contaminated t ransformers  c o n t a i n  approximately 830 g a l l o n s  
o f  f l u i d .  In a d d i t i o n  t o  t h e s e  units, t h e  f a c i l i t y  has  approximately 20 
pounds of PCS-contaminated waste material which w i l l  soon be disposed of i n  
accordance w i t h  EPA r e g u l a t i o n s  . 

Of 51 t e s t e d  units, fou r  were PCB t ransformers  (500 

The f o u r  PCB t ransformers  con ta in  approximately 324 g a l l o n s  of 

WATER HONITORING 

The water monitor ing program was improved s u b s t a n t i a l l y  i n  1982 by t h e  addi- 
t i o n  of a series of new monitor ing w e l l s .  The purpose of t h e  new w e l l s  w a s  f a  
provide a comprehensive c h a r a c t e r i z a t i o n  of t h e  contaminated a q u i f e r  under- 
nea th  t h e  GJAO f a c i l i t y .  
aga in  i n  October. 
and October. 

The new ue1l.s were sampled tw ice ,  once i n  July and 
The o r i g i n a l  monitoring network was sampled in A p r i l ,  J u l y ,  

- - . .  . .  

Samuling 

Ground- and surface-water samples were c o l l e c t e d  with a per is ta l t ic  pump. 
Samples w e r e  f i l t e r e d  through a 0.45 
v e s s e l .  Samples were preserved and analyzed according t o  procedures  

m f i l c e r  i n - l i ne  wi th  t h e  c o l l e c t i o n  

p resc r ibed  i n  Methods f o r  Chemical Analysis of Water and Wastes 
(EPA-600/4-7?-020). Measurements of pH, c o n d u c t i v i t y ,  and Eh w e r e  perforined 
i n  t h e  f i e l d  w i t h  a flow-through c e l l  t o  exclude a i r .  
measurerpent w a s  made at '  t h e  tiae of c o l l e c t i o n  with a Hach d i g i t a l  t i t r a t o r c  

The a l k a l i n i t y  

Contamination Sources 

There are no point-source d ischarges  o r  waste t rea tment  a c t i v i t i e s  on t h e  
f a c i l i t y .  Water contaminat ion is t he  r e s u l t  of uranium mill t a i l i n g s  and 
ta i l ings-contaminated  inaterials. Uranium m i l l i n g ,  a n a l y s i s ,  and s t o r a g e  were 
all c a r r i e d  ou t  f o r  25 t o  30 yea r s ;  t h e s e  a c t i v i t i e s  ceased i n  t h e  mid-1970s. 
A l l  p r e s e n t  contaminat ion I s  bel ieved  t o  be t h e  result of t h e s e  p a s t  a c t i v i -  
ties. There is an area des igna ted  as con ta in ing  buried t a i l i n g s ;  however, 
s e v e r a l  surveys  (BFEC-1982-5) have ind ica t ed  t h e  presence of t a i l i n g s  a t  o t h e r  
l o c a t i o n s .  

Su r face  Water 

F i g u r e  1 shows t h e  s u r f a c e  water s i tes  sampled i n  1982. 
tained i n  Tables  L and 2. 
uranium. 
Contamination l e v e l s  are s i m i l a r  t o  those  observed i n  prev ious  years .  
uranium concen t r a t ion  in t h e  t h r e e  samplings averaged more than  0.7 Silligrams 
p e r  l i ter  (mg/l). 

The d a t a  are con- 
The M r t h  Pond is contaminated p r i n c i p a l l y  by 

&charge is  by t h e  shallow g r a v e l  a q u i f e r  under ly ing  t h e  compound. 
The 

The South Pond was f o m e r l y  used as a sewage lagoon. Cur ren t ly ,  i t s  p r i n c i p a l  
s o u r c e  of e f f l u e n t  is s t o m  run-off fzom t h e  parking l o t s .  
t amina t ion  wi th  uranium i s  observed; :he zverage of f i v e  samples i n  txo g e a r s  

Only s l i g h t  con- 
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Table 1. Analyses of Surface  Water Samples Collected a t  GJAO 

smp I e Date mg/l mg/ll ng/l m g / I  mg/l */I mg/ I 1091 I %I/ I w/l 
S l t e  Sampled AI As Ba ca CI co cu F Fe K 

North Pond 
t b r t h  f i n d  
N w t h  b n d  
South Pond 
South Fbnd 
South Pond 
Dralnago DI t ch  
R a l n a g e  Dl t c h  kr th  
Oralnage  Ol tch  Soulh  
R a l n a g e  D l t c h  

4/ 82 
7/82 
IO/ 82 
4/82 
7/ 82 

10/82 
4/ 82 
7/82 
7/ 82 

10/82 

(0.05 
<o. 10 
co. 10 
0.2 

<o. 10 
<o. 10 
<i1.05 
<o. 10 
<o. 10 
<o. 10 

0.025 
0.017 
0.023 
0.025 

<0.001 
<o. 00 I 
0.025 
0.088 
0.026 
0.020 

- 
(0.10 
(0 .  IO 

<o. 10 
<o. 10 

0. to 
<o. 10 
<o. 10 

- 
-- 

- 
306 
400 

61 
4 3  

175 
I38 
230 

-- 
-- 

3 18 
675 
460 
106 
140 
58 

220 
125 
122 
94 

(0.1 
0.09 

q0.05 
0.32 
0.22 
0.20 
0.75 
0.36 
0.30 
0.05 

North Pond 
Ibr-th Pard 
North Pond 
South Pond 
b u t h  Pond 
Soutti Pond 
Drd I nage DI tch  
Raloage Dltcti k r l h  
Drdlnage  D i t c h  South 
k a l n a g e  Di tch  

4/ 82 
7/82 

10/82 
4/82 
7/ 82 

10/82 
4/ 82 
7/82 
7/82 

10/82 

-- 
217 
294 

18 
11  

57 
45 
4 8  

-- 
-- 

0.046 
0.05 
0. I 2  

C0.025 
C0.05 
<O. 05 

0.046 
0.27 
0.06 
0.55 

0.15 
0.07 
0.07 
0.05 
0. I3  
0.11 
5.20 
0.52 
0.14 
0.33 

1210 
1225 

1 08 
76 

290 
191 
199 

0.007 
<0.010 
<o.o 10 
<O. 005 
<o. 0110 
<0.010 
<0.005 
<0.010 
<0.010 
0.010 

I 

4.9 
8.6 

3.2 
1.2 

7.3 
11.1 
6.0 

-- 
-- 

t&rth Pond 
r h - I  t I  Pond 
tbr th  Pond 
South Pond 
South Pond 
South bond 
Ralnaye Dltch  
ka lnage  D l l c h  b r t h  
R a l  n a g o  DI t c h  South 
Dralnctge Ol tch  

4/82 
7/ 82 

10/82 
4/82 
7/82 

1W82 
4/82 
l/ 02 
7/82 

1W82 

2812 
3459 
3822 

120 
I27 
52 

700 
952 
4 I2 
510 

0.86 
0.850 
0.5 

0.008 
0.011 
3.44 
0.500 
0.120 
1.4 

- 
0.030 

<0.050 
(0.05 
0.030 

<O. 050 
<0.05 
0.030 

<0.050 
*O.  050 
<0.05 

<O. 025 
(0.050 
<0.05 

0.030 
(0.050 

0.05 
<0.025 
<0.050 
c0.050 
<0.05 

a. 2 
7.9 
7.0 
7.3 
7.4 
7.2 
7.5 
7.7 
7.5 
7.6 

2080 
8100 
5 500 

5 50 
860 
4 00 

1160 
2150 
2 100 
1350 

21 
40  
I3 
14 
20 
12 
17 
28 . 
38 
9 

235 -- 
257 -- 
235 -100 
128 -- 
160 - 
165 - 80 
4 28 
534 - 
38 I - 
380 + 60 



Tab1 e 2 .  Cuxinison River Samples 

[Jpstream (S- 1 )  
@stream (S- 1 )  

Mlddle (S-4) 
Mlddle (5-4) 

Downstream (S-5) 
bwnstream (S-5) 

4/82 0.16 
10/82 (0.10 

4/82 (0.05 
10/82 (0.10 

4/82 (0.05 
10/82 (0.10 

< 0.025 -- 
<0.010 (0.10 

(0,025 I 

(0.010 (0.10 

(0.025 -- 
(0.010 (0. IO 

6 
46 

c0.025 -- 
(0. 025 -- 
(0,025 -- 

0.113 
C0.05 

CO. 1 
<0,05 

(0. 1 
0.05 

Ups treaia (S- I )  4/ 82 (0,025 <0.02 -- (0 .025 ( 1  ( 1  (2 C0.005 -- 
Wstroam (S- 1 )  10/82 30 <O. 05 (0.05 49 -- < I  -- -- <0,010 6.0 

Mlddle  (S -4 )  
Middle (S-4) 

bwnstreum (S-5) 
Downstream ( 5 - 5 )  

4/82 
1W82 

4/ 82 
l0/82 

32 

33 

(0.025 (0.02 - (0. 025 
(0.05 <0.05 52 -- 
(0.025 (0.02 
(0. 05 (0.05 

1 .  -- < 0.005 
(0.010 

< 0.005 
<0.010 

Mlddla (S-4) 
M l d d l e  (S-4)  

4/02 I 38 
1W82 24 8 

4/ 82 150 
10/82 296 

-I (0.025 
0.000 (0.05 

- -- (0.025 
0.008 (0.05 

0.025 
(0.05 

0.025 
(0.05 

7.8 
8.2 

7.5 
8.5 

4 50 
600 

4 50 
550 

1 1  
1 1  

20 
9 

97 
130 

83 
130 

bunstream (S-5) 4/82 I 5 7  -- C0.025 0.025 7.4 4 20 1 1  104 -- 
b w r i  stream (S-5) 1W82 323 0.01 I (0.05 (0.05 7.9 970 15 135 + 60 

. .  



was 0.012 mg/l. P r e v i o u s l y ,  t h i s  pond has been c h a r a c t e r i z e d  by a very  h igh  
3iochemical  Oxygen Demand (BOD) .  This measurement w a s  no t  r epea ted  i n  1982, 
but levels should  be very  much decreased  s i n c e  t h e  sewage i n p u t  has  been 
e l imina ted ,  ? 

The d ra inage  d i t c h  has  been shown p rev ious ly  as a source  of very h igh  l e v e l s  
of uranium mill tailings contaminants ,  p a r t i c u l a r l y  uranium, molybdenum, and 
radium. Formerly,  t h e  South Pond overflowed i n t o  t h e  d i t c h  more o r  less cO& 
t inuous ly .  However, it has  been observed on numerous v i s u a l  i n s p e c t i o n s  t h a t  
t h e  lagoon has n o t  con ta ined  enough water t o  overf low since t h e  compound w a s  
connected t o  t h e  c i t y  sewer system i n  1981. 

Chemical a n a l y s i s  of t h e  d i t c h  water showed some s u b s t a n t i a l  changes s i n c e  t h e  
South Pond over f low has  ceased. Radium is  no longe r  d e t e c t a b l e .  Levels  of 
i r o n  and aluminum have dropped as much as two o r d e r s  of magnitude from 1981 
measurements. Not a l l  c o n c e n t r a t i o n s  have changed, however; t h e  amount of 
uranium and molybdenum remains ve ry  high. 

The Gunnison R ive r  w a s  sampled upstream, downstream, and a longs ide  t h e  f a c i l -  
i t y  in A p r i l  and i n  October. No s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  t h r e e  samples 
were noted f o r  e i t h e r  sampling per iod.  S l i g h t  i n c r e a s e s  f o r  a few i o n s  are 
e v i d e n t ,  bu t  t h e  d i f f e r e n c e s  are n o t  s u f f i c i e n t  t o  sugges t  contaminat ion from 
t h e  s i t e .  

It w a s  obvious t h a t  t h e  l e v e l  of water in t h e  d i t c h  r o s e  and f e l l  w i th  t h e  
r i v e r  l e v e l ;  t h u s ,  t h e r e  i s  a s t r o n g  l i k e l i h o o d  t h a t  contaminated water e n t e r s  
t h e  r i v e r .  Apparent ly ,  t h e  volume of water in t h e  r i v e r  is s u f f i c i e n t  t o  
quic!cly d i l u t e  contamiaants  eo background l e v e l s .  The 1981 Environmeztal  
Xonitor ing Report  desc r ibed  some weak evidence f o r  r i v e r  contaminat ion.  This 
is expla ined  i n  p a r t  by t h e  lower average flows i n  t h e  r i v e r  i n  1981 re la t ive 
to 1982. The r i v e t  f low f o r  t h e  sampling d a t e s  i n  1982 w e r e  790 cub ic  f e e t  
p e r  second (&SI, 1380 c f s ,  and 1760 c f s  f o r  t h e  A p r i l ,  July, and October 
sampling d a t e s ,  r e s p e c t i v e l y  

An a d d i t i o n a l  problem i n  a s s e s s i n g  ?osSiblle contaminat ion of t h e  r i v e r  is t h e  
n a t u r e  of t h e  samples  c o l l e c t e d .  
samples c o l l e c t e d  from t h e  r i v e r  bank. S tud ie s  have shown that t h i s  does not  
y i e l d  an  accurate p i c t u r e  of t h e  concen t r a t ion  of material i n  a r iver  (see, 
f o r  example, Jaffe  e t  al., 1982). A more ex tens ive  sampling s tudy  should be 
performed t o  v e r i f y  whether t h e  river is a f f e c t e d  by t h e  GJAO compound. 

A l l  t h e  r i v e r  samples  have been "grab" 

Ground Ca te r  

The ground-water monitor ing network is  now r a t h e r  ex tens ive .  Thirty-two new 
m n i t o r i n g  wells have  been added t o  t h e  n o r t h  and sou th  w e l l s  f i r s t  descr ibed  
i n  t h e  1980 r e p o r t  and w e l l s  P-1 chrough P-10 f i r s t  desc r ibed  in t h e  1981 
r e p o r t  (Figure 1). 

The chemical! a n a l y s e s  of t h e  wells w i l l  be descr ibed  e m p i r i c a l l y .  The d a t a  
cannot be i n t e r p r e t z d  i n  a q u a n t i t a t i v e  manner witfiout s u b s t a n t i a l  hydro logic  
t e s t i n g .  
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Based on t h e  results of t h e  1981 d a t a ,  w e l l s  P-2, P-6, 1-9-S(D), 3-3-M(D), and 
5-12-H(D) should  be sampling background. 
two-well m u l t i l e v e l  system a t  t h e  particular loca t ion . )  Uranium l e v e l s  in P-2 
and P-6 r epor t ed  i n  t h e  1981 r e p o r t  were less than  0.01 mg/l. However, dur ing  
1982, all t h e s e  wells showed levels  of uranium above t h e  expected background 
concent ra t ion .  Uranium c o n t e n t s  ranged from approximately 0.02 mg/l i n  P-2 t o  
more than  0 . 8  mg/l in t h e  shallow w e l l  a t  l o c a t i o n  1 - 9 4 .  
1-9-S w e l l  t h e  c o n c e n t r a t i o n  of uranium ranges from 0.02 to 0.07 mg/l. 
are, however, o t h e r  anomalies.  For  example, selenium is d e t e c t e d  in w e l l s  
5-12-N(D) and 1-9-S(D). 
ev iden t  in one o r  mre wells. It is no longer  clear whether any of t h e s e  
w e l l s  sample background. 
On t h e  o t h e r  hand, i t  is  a lso  p o s s i b l e  t h a t  t h e  l e v e l s  may indeed reflect 
l o c a l  background. It appears  t h a t  an a d d i t i o n a l  w e l l ,  o r  w e l l s ,  may be needed 
f a r t h e r  s o u t h  of t h e  f a c i l i t y .  
d e l i n e a t i o n  of flow patterns by hydrologic  t e s t i n g .  

(The des igna t ion  "D" refers to a 

Except f o r  t h e  
There 

Contamination with z i n c ,  vanadium, and manganese is 

A l l  are in c l o s e  proximity t o  bown contaminat ion.  

New- wells should not be p laced  wi thout  a 

Another hypothes is  is t h a t  t h e  p e r s i s t e n t l y  h i g h  r i v e r  l e v e l s  observed 
throughout 1982 may have caused a g r a d i e n t  toward t h e  east, r e s u l t i n g  i n  
movement of t h e  contaminated a q u i f e r  into t h i s  group of w e l l s .  
low water l e v e l s ,  t hen ,  might show a reversal w i t h  t h e  g r a d i e n t  now toward t h e  
w e s t ,  r e s u l t i n g  i n  l i t t l e  o r  no contaminat ion ev ident  i n  t h e s e  w e l l s .  

Sampling a t  

The d i scuss ion  t h a t  fo l lows  focuses  an i n d i v i d u a l  contaminants.  F igure  1 and 
Tables  3 and 4 can  be consul ted  f o r  s p e c i f i c  l o c a t i o n s  and concen t r a t ions .  

Uranium contaminat ion is ev iden t  in a l l  w e l l s .  Eleven wells conta ined  more 
than  1 mg/l uranium for a t  l ea s t  one of t h e  sampling per iods .  
concent ra t ions  w e r e  found in w e l l s  8-4-S and 10-2-N, which are within t h e  
f a c i l i t y  f ence  but w e s t  of bu i ld ings  50 and 36, r e s p e c t i v e l y .  

me h i g h e s t  

The l e v e l s  in most of t h e  o t h e r  w e l l s  are g r e a t e r  than 0.1 mg/l. 
t h e  average concen t r a t ion  in w e l l s  P-4, 10-19-fi, P-7, 5 - 1 7 4 ,  and P-1 a long  
t h e  n o r t h  d i k e  i s  0 .81  mg/l.  
in w e l l s  P-9, 14-6-N, 11-1-5, P-10, 7-6-5, and 8-4-S is 0.68 ng/ l .  Some of 
t h e  wells are w i t h i n  10 f e e t  of t h e  river. 

For example, 

S i m i l a r l y ,  on t h e  w e s t  t h e  average concen t r a t ion  

Xolybdenum contaminat ion is  a l s o  widespread throughout t h e  monitor ing system. 
The h ighes t  concen t r a t ions  were found i n  well 13-10-N, j u s t  n o r t h  or' t h e  
b u r i e d  t a i l i n g s  area. The concen t r a t ion  i n  this w e l l  w a s  0.73 mg/l i n  August 
and 0.72 mg/l in October.  A l l  t h e  wells around t h e  perimeter of t h e  compound 
have d e t e c t a b l e  mlybdenun.  O f  those  on the  d ike ,  none have a concen t r a t ion  
lower than  0.14 mg/l ,  and some concen t r a t ions  are as h igh  as 0.5 m g / 1 .  

Arsenic  contaminat ion is l o c a l i z e d  i n  t h e  v i c i n i t y  of t h e  bu r i ed  t a i l i n g s  
area. The m u l t i l e v e l  w e l l  p a i r  is l oca t ed  on t h e  di!ce between t h e  buried 
tailings area and t h e  river. Concentrat ions of arsenic in t h i s  w e l l  p a i r  were 
0.17 t o  0.25 mg/P in t h e  two samplings. These w e l l s  are wf th in  10 f e e t  of t h e  
river. The w e l l s  Fmnediately to t h e  n o r t h  of t h e  bur ied  t a i l i n g s  area, P-9, 
13-10-N(D), and ll-lZ-M(D), a l s o  show d e t e c t a b l e  arsenic, but  a t  l e v e l s  less 
than  0.05 mg/l. 
a r sen ic .  
r e p r e s e n t a t i v e  of t h e  ground water. 

The North and South w e l l s  show s u b s t a n t i a l l y  h i g h e r  l e v e l s  of 
However, t h e s e  wells may be screened througn t a i l i n g s  and may not  be 
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TaLlc 3 .  "Old" \Jells Sampled a t  GJAO 

lY/1 mg/ I mg/l mg/l mg/l a g / l  mg/l co c u  F Fe K 
Samp I e D a t e  mg/ 1 mg/ I m Y / i  
SI lo Sampled A I  A5 Ba ca CI  

k r t h  We1 I 
Not-th Well  
f i r t h  Well 
S o u t h  Well 
South We1 I 
South Wal I 
P-l 
P- 1 
& I  
P-2 
f4-2 
P-2 

4/82 
7/ 82 

1 0/82 
4/ 82 
7/82 

1 W'82 
4/82 
7/ 82 

10/82 
4/ 82 
7/82 

1W82 

(0.05 0.6 
(0.10 0.523 
(0 .  10 0.406 

( 0 ,  IO 0.0 I5 
(0.10 0.133 
(0.05 (0.025 
(0.10 <0.010 
co.10 <0,010 
<0.05 (0.025 
(0.10 <0.010 
(0.10 (0.010 

(0.05 0,125 

-- 
(0. IO 
< o o  10 

0. IO 
0. 13 

- 
-- 

(0. 1 
(0.10 

(0. I 
60.10 

-- 

- 
98 
99 

108 
1 1 1  

147 
165 

I93 
220 

- 

-- 
-- 

1 I8 
80 
48 

1 I5 
1 00 
73 

142 
85 
89 
24 
83 
83 

-- 
e 

0.9 -- 
0.75 I3 
0.80 17 
0.84 -- 
0.70 11.9 
0.60 I 4  

< ! . I  -- 
c0.05 6 
<O. 05 7 

0.75 -- 
0.95 7 
0.75 9 

m /I 
Se 

%nip I e D a t e  mg/l mg/l mg/l ing / I mg/l mg/l mg/l PCI/I 
S l t e  Sampled Mg Mo Mn Nd NI N03-N PO4 226h  

kx-tlr Well  4/82 - (0.60) 3.93 -- (0.025 12 < 0.005 -- 
h r t h  Well 
W t h  Well 
South Weel I 
South Wal 1 
South \gel 1 
P- 1 
PI 
P- 1 
6 2  
P-2 
6 2  

P 
P 

7/82 
1 O/ 82 
4/82 
7/ 82 
10/82 
4/ 82 
7/82 

1W82 
4/82 
7/82 
10/82 

15 
17 

26 
28 

33 
35 

66 
70 

0.08 
< 0.05 
(0.  025 
<0.05 
(0.05 
0.367 
0.50 
0.44 

< 0,025 
(0.05 
(0.05 

3.16 
3.2 
2.97 
3. IO 
3. 18 
0.80 
0.73 
0.84 
1.60 
1.34 
1.31 

155 
I56 

I I3 
1 I3 

314 
3 14 

300 
30 I 

-- 
- 
- 

<0.010 
<o.o 10 
(0 .  005 
<0.010 
<0.010 
0.018 
0.106 
0.107 
(0. 005 
<0.010 
<0.010 

9.3 
9.1 

1 1'. 8 
10.6 

8. I 
6,4 

9.6 
8.3 

-- 
-- 
- 

pmhos/crn 'C mv Depth 

A I  ky Wator 

Nrrrth Woll 4/ 82 262 0.18 0.030 (0.025 6.8 1050 14 4 26 
Ebrth Wti I I 7/82 295 0.100 <0.050 (0.050 7.2 0 100 18 267 -- 6.1 
b - t h  Well 1 o/ 82 278 0.099 (0.05 (0.05 7.3 1100 16 300 -90 6.9 
South Well 4/82 76 - 0.030 c0.025 7.2 850 14 375 
South Wol I 7/ 82 I4 1 0.018 (0.050 (0.050 7.5 990 20 447  -- 5.9 
South we1 I 10/82 I10 0.005 (0, 05 (0.05 7.4 I1 100 16 435 - I35 6.5 
P- 1 41 82 1063 0.60 (0.025 (0.025 7.3 1400 16 189 -- -- 
+ I  7/82 0 34 1.200 (0.050 (0.050 7.7 1900 20 228 11.6 
P- I lo/82 79 I 1.2 (0.05 (0.05 7.8 1900 17 230 +I20 13.9 

14'. d 
P 2  4/82 1118 -- (0.025 (0.025 7.8 1550 20 228 
P-2 7/ 82 1205 0.023 c0.050 (0.050 7.7 2050 18.5 207 - 
F 2  10/02 11 I38 0.034 (0.05 <O. 05 7.7 2090 17 250 - 1 0 0  14.8 

Temp &%; Eh I n  
Sample Date mg/l mg/l mg/l n q / l  

S l t e  Sampled SO4 U V t n  PH COT 

-- -- 
- - 

-- -. 
I 

I 



Table 3 .  "Old" Wells Sampled a t  GJAO (continued) 

P-3 deep 
P-3 deep 
P-3 deep 
P-3 Shallou 
P 3  shallow 
P-4 
P 4  
P-4 
P-6 
P-6 
P 6  

4/82 
7/ 82 

l0/82 
4/ 82 
7/82 
4/ 82 
7/82 

14/82 
4/82 
7/ 82 

1 0/82 

<O. 05 
(0. IO 
<o. IO 
<0.05 
<o. IO 
(0.05 

* <O.IO 
<o. I O  
(0.05 
<o. IO 
<o. IO 

C0.025 
<0.01 
(0.01 
<0.025 
<0.01 
<0.025 
<o. 0 I O  
(0.01 
<O. 025 
<0.010 
<0.01 

75 
1 IO 25 
I26 22 

90 
72 44 

366 530 
366 490 
440 425 

18 
90 137 
86 24 

-- 
- 

<0.,025 0.042 

<0.025 

(0.025 

CO. 025 

0.089 

0. I I15 

0.04 I 

5 1.48 
< I  0.93 - 0.55 
15 1. I5 

I 0.35 
( 1  0.05 
3 0.20 -- 0.20 
2 0.58 
1 0.52 -- 0.35 

samp I e 1bts mJ/ 1 w/ 1 mg/l mg/l W I  I w/l w/l PCI /I w/ I mg/l 
Slte Sampled MJ Ho Mrl k NI NO3-N PO4 226h  se S I  

P-3 deep 4/82 - 0.259 2.88 -- (0.025 < I  ( 1  <2 CO. 005 -- 
( 1  - <0.010 11.6 6 3  deep 7/ 82 20 0.13 1.78 287 -- 

8.3 
0.12 4. I O  -- <0.025 < I  C l  ' <2 <0.005 10.0 P-3 shallow 4/ 82 -- 

6 3  sRaI low 7/82 29 0.35 1.38 720 -- < I  I <2 < O . O I O  11.6 
P-4 4/ 82 - 0.082 3.17 -- (0.025 < I  I <0.005 - 
P 4  7/82 208 0.12 2.23 I260 - <I I c2 <2 . <0.010 IO. 3 
P-4 14/82 260 0.12 2.72 1345 -- < I  -- -- <O.OIO 9.1 
P-6 4/82 -- <0.025 I. 18 -- <0.025 < I  ( 1  2 <0.005 -- 
P-6 7/ 82 19 <0.05 0.84 379 -- < I  - (2 (0.010 9.8 

< I  -- I <0.01 8.5 P-6 10/82 18 0.05 0.82 365 I 

P-3 daep 1 0/82 23 0. I3 1.87 3 12 -- < I  -- -- <* <0.01 

pmhos/uR *C m /I mv b p t h  

P-3 debp 4/82 1118 0.7 <0.025 C0.025 6.9 1520 13 234 I 4.8 
P 3  deep 7/82 823 0.470 <O. 050 <O. 050 7.2 1680 27 20 1 -70 4.3 
P-3 deep 1W82 766 (0.05 <0.05 7.4 1520 15 235 - 4.5 

4.8 P-3 shallow 4/82 2946 1.06 <Ow 025 0.060 6.9 3000 14 4 03 - 
P-3 Shdl~lOW 7/82 1470 0.525 <.O.OSO <0.050 7.3 3230 29 366 - 3.8 
P-4 4/82 4254 0.068 < 0.025 0.02s 6.9 3500 15 50 I - - 
P-4 7/82 3112 0.680 (0.050 0.06 1 7.2 6500 20 486 -- 8.5 
P-4 10/82 3834 0.6 <O. 05 <0.05 7. I 6500 16 5 30 -30 8.5 
P-6 4/82 892 I C0.025 0.025 7.7 1400 14 26 J - - 
&6 7/82 823 0.048 <O. 050 < 0.050 7.5 1850 20 254 IO. 8 
P-6 14/82 727 0.038 <0.05 C0.05 7.7 1600 14 350 -50 1 1  

?,/I PI4 COT ~ m p  Cabjl Eh In  
Sample Dato mg/l mg/ l  w/l 
Slte Sampled SO4 u V 

A I  ky Water 



Table 3 .  "Old" \Jells Snrnpled a t  G J A O  ( cont inued)  

P-7 
P-7 
P-7 
P-8 
P-8 
P-8 
P-9 
P-9 
P 9  
P-IO 
P 10 
P-IO 

4/82 
7/ 82 

10/82 
4/ 82 
7/82 

1 o/ 82 
4/82 
l/ 82 

1 0/82 
4 1  82 
7/82 

10/82 

(0. 05 
<0.10 
< o a  IO 
(0.05 
(0. IO 
(0. IO 
(0. 05 

0.46 
(0. IO 
(0.05 
0.19 

(0.10 

(0.025 
CO.0 10 
<O.OIO 

0.029 
0.03 1 
0.022 

<Om 025 
(0.0 10 
(0.0 IO 
(0.025 
<0.010 
(0.010 

- 
(0.10 
(0. 10 

0. I 
(0. I 

(0. I 
(0. IO 

(0. 10 
40.10 

-- 

-- 
-- 

-- 
24 7 
192 

194 
24 5 

92 
135 

IO0 
I12 

-- 
- 
-- 

224 
I90 
04 

112 
I75 
I26 
4 1  

9 
7 

. 88 
15 
14 

0.093 - - 
0.046 

-- 
(0.025 

-- 
0.028 - -- 

0.45 
0.40 
0.10 

<o, I 
(0. 05 
<0.05 
0. II 

(0.05 
0.05 

(0.  1 
< 0.05 

0.75 

P- 7 
P-7 
P-7 
P-8 
P-8 

P P-8 
P- 9 
P- 9 
P-9 
P- IO 
P-IO 
P 1 0  

w 

4/82 - 
7/82 61 

l#82 44 
4/82 - 
7/82 76 

10/82 82 
4/02 - 
7/82 18 

1#82 27 
4/82 - 
l /  82 20 

10/82 25 

0.4 34 
0.45 
0.39 

(0.025 
(0.05 
(0.05 
0.303 
0.30 
0.21 
0.516 
0.36 
0.33 

2.66 -- 
1-95 975 
1.66 830 
0.50 - 
0.38 3 I8 
0.43 320 
0.56 - 
0.24 68 
0.53 1 4  
3.70 I 

1.24 148 
2.39 I 7 4  

(0.025 

(0. 025 

*0.025 

<0.025 
I -- 

0.005 
(0.0 IO 
(0.0 IO 
0.027 
0.033 
0.036 
(0.005 
<0.010 
<0.010 
(0.005 
(0.0 10 
<0.010 

-- 
IO. 48 
9.3 

(1.0 
11.8 

7.6 
5.4 

6.4 
5. I 

-- 
-- 
-- 

pnhos/cm 'C mv DDpth 

A I  ky Water 
P- 7 4/82 2751 1.22 (0.025 0.025 6.9 2700 15 45 I 
P-7 7/82 2441 1.100 (0.050 (0.050 1.2 4480 24 3 99 - 13.0 
P- 7 10/62 1656 0.7 (0.05 (0.05 1.6 3350 15 415 0 13.1 
P-8 4/82 1047 0.44 0.200 0.025 6.8 I700 16 363 
P-8 7/ 82 848 0.300 0.140 (0.050 7.2 2070 20.5 352 -- 5.3 
P-8 10/82 1018 0.304 0. 18 0.05 7.2 2350 19 365 + I75 5.7 
P- 9 4/ 82 34 6 1.2 0.090 0.025 6.6 950 13 298 -- -- 
P- 9 7/82 196 0.320 0.016 <0.050 7. I 100 i a  228 -- 17.9 
P- 9 1W82 343 0.348 0.11 q0.05 1.3 8 50 14 225 + 80 17.8 
P 10 4/82 935 1.9 0.200 0,025 6.7 1680 14 268 
P-IO 7/ 82 36 I 0.750 0.139 0.050 7. I 1020 20 268 16.8 
FL 10 10/82 4 26 0.8 0.19 (0.05 7.1 1150 16 285 - 8 0 .  16.8 

i .*  

?!I PI1 CDT Temp d%i Eh I n  
mg/l my/l 

U V 
samp lo Date mg/l 
Slte SiwnpIed SO4 

e -- 
-- -- 

I -- 

- 
I 



Tab1 4. "New" Wells Snmpl-d a t  CJAO 

3-3-5 
3 - 3 4  
1-9-S shrillow 
1 - 9 4  shdl I ow 
1-9-5 deop 
I-9-S daep 

+3-N ( tb r th )  

3--EN (South) 

3-3-N (N;xlh) 

3-3-N ( South 1 

7/ 82 
10/82 
7/ 82 
180/82 
7/ 82 
10/82 
7/82 
10/82 
7/ 82 
l0/82 

(0.  IO 
(0. IO 
(0. IO 
<o. IO 
<o. I O  
(0. I O  
<o. IO 
40.10 
(0. IO 
<o. IO 

<O.OIO 
<0.010 
<O.OlO 
<0.010 
(0.010 
<0.010 
<0.010 
<O.OIO 
<0.010 
<O.OIO 

<o. IO 
(0. IO 
<o* IO 
(0. IO 
<0.10 
(0. IO 
(0. IO 
<o. IO 
<o. IO 
<o. IO 

I24 
189 
106 
I27 
75 
116 
170 
204 
24 (3 
3 IO 

137 
97 
17 
16 
23 
30 
74 
01 
107 
I I5 

0. I3 
(0.05 
(0-05 
0-05 

<O. 05 
0-15 

<0,05 
<O. 05 
<0.05 

1;oo 

7 
IO 
5 
7 
6 
8 
9 

I 11 
I I  
14 

3-3-s 
3 - 3 4  
I-es st1aI low 
I-9-s sha I I ow 
1-9-S deep 
1-9-S daop 

3-.EN (tbrtti) 
3-3-N (Nol-th) 

3 - 3 4  I South 1 
3-3-N (South) 

7/ 82 
1 0/82 
7/ 82 
10/82 
7/ 82 

1 0/82 
7/ 82 
'10/82 
7/ 82 
10/82 

44 
72 
39 
56 
14 
22 
56 
60 
57 
65 

C0.05 
<O. 05 
<0.05 
c0.05 
<0.05 
<O. 05 
<0.05 
<0.05 
~0.05 
<0.05 

0.71 
0.02 
0.46 
0.54 
0.59 
0.87 
0.63 
0.84 
1.06 
1.30 

300 
496 
95 

118. 
205 
315 
4 08 
4 36 
405 
480 

0.029 

0.037 
0.026 

<o.o 10 
(0.010 
0.027 
0.024 

<0,010 
<0.010 

0-06 1 
IO. 3 
I l l .  I 
12.3 
11.0 
8.7 
7.4 
11.6 
11.4 
10.6 
9.4 

mg/l jimllos/cm 'C mg/l mv b p t h  
Zn Pi4 COT Temp CaC03 Eh In 

AI ky Water 

Sainp I e k t e  mg/l mg/l mg/l 
S l t b  Sampled SO4 U Y 

3-3-S 
3-3-s 
1-9-S sha 1 I ow 
1 - 9 4  shal low 
1 - 9 4  daep 
1 - 9 4  deep 
3-3-N (North) 
3-3-N ( Nart 11 1 
3-3-N (South) 
3-3-N ( Sout 1% 1 

7/82' 
10/82 
7/82 

1 o/ 82 
7/82 
10/82 
7/82 
1W82 
7/82 

1 a/ 82 

876 
1 I96 
304 
4 19 
470 
736 

I I47 
I104 
I316 
1497 

0.022 
0.066 
0.850 
0.7 
0.025 
0.039 
0.036 
0.042 
0.035 
0.026 

<O. 05 
<0,50 
<O. 050 
c0.05 
0.136 

C0.05 
< 0.050 
<0.05 
<O. 05 
<0.05 

(0.050 
<0.05 
<O. 050 
0.05 

<O. 050 
(0.05 
(0.050 
<0.05 

<0.05 
<O. 050 

7.6 
1.6 
7.5 
7.5 
7.8 
7.18 
7.5 
7.5 
7.9 
7.6 

1880 
2600 
IO00 
I200 
1230 
1700 
2500 
2530 
2 700 
2940 

20 I92 
19 255 
21 250 
10 310 
20 166 
17.5 220 
24.5 202 
18 24 5 
22 185 
18 260 

- 
+I30 

-t 90 

- 40 
-t 25 

-150 

- 
- 
- 

12.6 
13.4 
13.0 
113.4 
13.3 
13.8 
10.8 
11.5 
11.0 
11.5 



Table 4. "New" Wells Sampled a t  CJAO (continued) 

Samp I e Date mg/l mg/l mg/l mg/l Q Q / l  w/ I mg/ I 
SI  te Samp I ed A I  As Ba ca CI F Fe K 

5-12-N shallow 7/82 <0.10 <0.010 <o. IO 260 I4  I 1 0.88 7 
5-12-N S h a l l ~ w  10/82 <0.10 <0.010 <o. IO 366 I62 -- <0.05 9 
5-12-N deep 7/82 (0.10 <O.OIO <o. IO 225 177 < I  c0.05 6 
5-12-N deep 10/82 <0.10 <O.OIO <0.10 329 276 u < 0.05 9 
6-2-N 7/82 < O m 1 0  <0.010 <0.10 214 96 ( 1  0.23 8 
6- 2-N 10/82 CO.10 <0.010 a0. IO 262 I07 - COO 05 IO 
7 - 6 4  7/82 (0.10 <O.OIO (0.10 135 50 B 0.05 5 
7 - 6 4  10/82 (0.10 <O.OIO <o. 10 I76 44 -- <O. 05 7 
8-4-s 7/82 CO.10 < O . O I Q  (0. IO 26 0 86 8 <0.05 IO 
8 - 4 4  10/82 < O o I O  < Q . O l O  <o. 10 300 I18 (0.05 I3 

Dote w/ I s n g l  I P C I / I  mg/l mg/l 
Sampled %' %!' k NO,-N 22613, se S I  

Smp I e 
Slte  

5-12-N shal low 
5 - 1 2 4  shalloM 
5-12-N deep 
5-12-N deep 
6-2-N 
6-2-N 
7 - 6 4  
7 - 6 4  
6 - 4 4  
a-4-s 

7/ 82 
I0/02 
7/ 82 

10/82 
7/82 

10/82 
7/82 

10/82 
7/ 82 

I o n 2  

109 
136 
99 

130 
70 
79 
53 
60 
72 
75 

C0.05  
<O. 05 
<0.05 
*Om 05 
0.1 I 
0.09 
0.18 
0.04 
0.34 
0.38 

0.33 
0.31 
0.31 
0.47 
0.94 
1.30 
0.58 
0.45 
1.19 
1.34 

302 
348 
323 
360 
275 
286 
194 
210 
317 
34 1 

2 
< I  

I 
< 18 
12 
15 
7 
5 

24 
18 

0.01 I 
0.012 

<0.010 
0.0 IO 
0.119 
0.107 
0.016 

<0.010 
0.057 
0.077 

11.4 
11.9 
11.1 
1 1 . 1  
11.4 
9.2 

10.0 
7.9 
8.9 
7.7 

Salnp le Date fdl mg/l mg/l pmhos/cm 'C m /I lllV Depth 
Slta SampIsd SO4 U V Zn PH COT Temp Ca&+ Eh In 

A I  ky Water 

I-12-N shallow 
5-12-N shallow 
512-N deep 

6-2-N 
6 - 2 4  
7-6-5 
7-6-S 
0-4-5 
8-4-s 

512-N doep 

7/82 I180 
l W 8 2  1380 
7/82 1029 
IO/ 82 I378 
7/82 1000 

10/82 ' 920 
7/82 5 28 

10/82 573 
7/02 1 I35 

1 o/ 82 1044 

0.067 
0.073 
0.04 1 
0.063 
0.660 
0.7 
0.830 
0.9 
1.000 
1. I 

<O. 050 
(0.05 
<O. 050 
<O. 05 
<O. 050 
<0.05 
<O. 050 

0.09 
<o. 09 I 
40.05 

0,07Q 
C0.05 

0.143 
C0.05 
(0 .050 
(0.05 

0.050 
(0.05 

0.058 
c0.05 

7.2 
7. I 
7.3 
7. I 
7.5 
7.5 
7.2 
7.2 
7.0 
6.9 

2400 
2900 
2460 
2780 
2 100 
2300 
1300 
1400 
2390 
2 500 

21 
18 
23 
17 
23 
18 
18 
14 
24 
17 

297 
400 
295 
370 
26 1 
320 
306 
330 
28 I 
360 

8.5 
8.7 
8.7 
9.0 

13. I 
13.5 
17.9 
17.8 
5.9 
5.9 , 

I 



Table 4. "New" Hells Sampled a t  GJAO (continued) 
Simp I e Ddta mg/l mg/l mg/l W/ I mg/l W/ll mg/l mg/l 

S l t e  Samp I e d  AI As Ea ca CI 'F Fe K 

9-6-N 
9-6-N 
9 - 1  I-N 
9 - 1  I-N 
IO-2-N shal low 
10-2-N s h a l l o w  
IO-2-N d e e p  
IO-2-N d o e p  
10-19-N 
10-  19-N 

7/82 
l0/82 
7/ 82 

10/82 
7/ 82 

1 0/82 
7/ 82 
I0/82 
7/ 82 
I0/82 

(0.10 
<o. IO 
(0.10 
<o. IO 
<o. IO 
(0.10 
(0. IO 
<o. 10 
<o. 10 
<o. IO 

co.0 10 
<0.010 
<0.010 
<O.OIO 
<0.010 
<0.010 
<o.o IO 
<o. 0 IO 
<O.OIO 
< O . O I O  

<o. 10 
<o. 10 
<o. 10 
<o. IO 
<0.10 
<o, IO 
<o. IO 
<o. IO 
CO. IO 
<o. IO 

178 
192 
22 I 
270 
28 1 
314 
34 0 
340 
140 
350 

134 
134 
18 1 
162 
228 
263 

2 18 
200 
280 

2113 

0.05 
0.05 
<0.05 
(0.05 
(0.05 
<O. 05 
C0.05 
(0.05 
0,. 26 
0.20 

8 
IO 
9 
12 
13 
20 
12 
14 
IO 
17 

9-6-N 
9-6-N 
9 - 1  I-N 
9-1 I-N 
10-2-N s h a l  low 
IO-2-N s h a l l o w  
10-2-N d e o p  
IO-2-N d e e p  
IO-19-N 
IO- 19-N 

7/ 82 
10/82 

7/ 82 
10/82 
7/ 82 
10/82 
7/ 82 

10/82 
7/ 82 

I0/82 

73 
73 
91 
93 
142 
I50 
106 
109 
62 
145 

C0.05 
(0.05 
<0.05 
<O. 05 
0.27 
0.22 
0.39 
0.35 
0.29 
0.27 

0.32 
0.14 
0.51 
0.38 
1.80 
1.78 
1.78 
1.95 
1.20 
2.511 

292 
287 
397 
4 29 
625 
799 
560 
561 
860 
1225 

I4 
17 
15 
17 
18 
38 
32 
36 

< I  
( I  

0.038 
0.033 
0.034 
0.036 
0.055 
0.093 
0.093 
0.076 

<o.o IO 
*0.010 

13.6 
11.4 
15.0 
12.6 
12.0 
10.6 
10.6 
8.5 
10.0 
8.7 

Sample b t e  mg/l mg/l mg/l w/l pmhos/cm 'C mg/l mv Depth 
S l t e  Samplad SO4 U V Zn PI1 COT Temp CaC03 Eh I n  

A1 ky Water 

9-6-N 7/02 829 0.340 0.050 (0.050 7.1 2200 21 3 26 - 11.0 
9-6-N 10/82 754 0.356 <0.050 <0.05 7.3 2150 18 390 + 60 16.6 
9 - 1  I-N 7/82 971 0.570 0.734 <0.050 7. I 2800 22 379 - 10.8 
9-1 I-N 10/82 1012 0.688 0.93 (0.05 7.2 2700 20 410 +200 IO. 7 
10-2-N slta I I OW 7/82 1828 1.360 <0.050 (0.050 7.0 4000 22 33 1 11.9 
10-2-N shallow 10/82 1783 1.200 <0.050 (0.050 7.2 4050 18 340 +I90 17.3 
IO-2-N d e e p  7/82 2024 1.5 <0.050 (0.05 7. I 3500 20.5 308 11.3 
IO-2-N d e e p  10/82 1557 1.200 <0.05 c0.050 1.4 3300 16 34 5 +180 17.3 
10- 19-N 7/82 2174 0.720 <0.050 0.050 7.4 36 10 20 371 - 14.6 
IO-19-N lW82 2958 0.8 <0.05 <0.05 7.6 5100 14 535 t 60 14.4 



Table  4. "'New" Wells Sauipletl aE G J A O  ( cont inued)  

11-I-s 
1 I- I-s 
ll-12-N shallow 
I I- 12-N sha I I ow 
11-12-N deep 
11-12-N d ~ o p  
11-15-N 
I 1- 15-N 
12-7-N deep 
12-7-141 deep 

7/ 82 
10/82 
7/ 82 
10/82 
7/ 82 
I0/82 
7/ 82 

10/82 
7/ 82 
I0/82 

<o. 10 
(0. IO 
<o. I O  
<o. IO 
<o. IO 
<o. I O  
<o. 10 
<o. I O  
(0.10 
(0.  IO 

1.010 
<.010 . 029 
.036 
.038 
044 

<.010 
c.010 
0.071 
0.036 

<o. IO 1 I8 
<o. IO 202 
(0. IO 200 
<o. IO 270 
<0.10 202 
<o. IO 280 
<o. 10 318 
CO. IO 4 50 
<0.10 I25 
(0. IO 125 

62 
94 
I59 
I18 
I29 
156 
32 I 
220 
170 
83 

0.37 
<0.05 
c0.05 
<O. 05 
(0.05 
(0.05 
0.38 
0.05 
0.89 
0.90 

7 
I2 
IO 
I I  
9 

I I  
I O  
14 
I 1  
15 

1 I-I-s 
1 1- I-s 

. I I-12-N shallow 
1 1- 12-tl slia I i ow 
1 I-12-N deep 
I 1- 12-N deep 
1 I-15-N 
1 I-15-N 

12-7-N dsdp 

P 
4 

12-7-N doep 

7/ 82 52 
10/82 68 
7/ 82 72 
10/82 82 
7/82 70 
0/82 83 
7/ 82 90 
0/82 I I4 
7/ 62 26 
0/82 29 

0.25 
0.32 

<0.05 
0.08 

<0.05 
0.08 
0.16 
0.23 

(0.05 
<0.05 

0.83 
0.68 
0.55 
0.53 
0.36 
0.41 
1.44 
2. I4 
3.40 
3.65 

34 5 
446 
34 9 
365 
34 5 
370 
595 
7 I4 
120 
I27 

2 
2 

113 
16 
14 
18 

< I  ' 

3 
I 
2 

co.0 IO 
co.01 
.0.025 
0.030 
0.025 
0.032 
(0.0 IO 
<0.010 
<o.o IO 
<0.010 

8.6 
6.2 
12.6 
14.11 
12.7 
13.4 
9.6 

11.0 
13.7 
13.6 

Sample Date mg/l mg/l mg/l mg/l pmhos/u" 'C 4 1  mv Depth 
Site  Sampled SO,, U V 2 II PH COT Temp CaCO3 Eh In 

A I  kv Water 

1 I- I-s 
1 1 - 1 4  
11-12-N shallow 
1 I-12-N sltal low 
1 I-12-N d ~ e p  
11-12-14 deap 
11-15-N 
I I-15-N 
12-7-N deep 
12-7-N duop 

7/82 
IO/ 82 
7/82 

1 o/ 82 
7/82 
10/82 
7/82 
lo/ 82 
7/82 
10/82 

863 
1337 
1062 
1019 
1043 
1044 
2062 
2088 

32 
76 

0.4 20 
0.9 
0.360 
0.317 
0.350 
0.355 
0.380 
0.6 
0.008 
0.003 

aO.050 
0.05 
0.131 
0.22 
0.160 
0.22 

<O. 05 
c0.05 
<O. 05 
<0.05 

0.065 
C0.05 

0.063 
(0 .05 
0.063 

q0.05 
0.056 

<0.05 
< O .  050 
(0 .05  

7.5 
7.6 
7.2 
7. I 
7.3 
7.1 
7.2 
7.0 
7.2 
7.2 

1800 
24 50 
2020 
2300 
2200 
2400 
34 20 
3650 
1150 
I200 

17 
15 
17.5 
17 
17 
17 
17.5 
15 
26 
19 

303 
250 
360 
375 
349 
370 
407 
435 
480 
520 

1 

+100 

+ 70 

+ 30 

- 90 
-140 

- 
1 

- 
- 

17. I' 
17.3 
4.7 
5.0 
4.6 
5.0 
5.9 
5.8 
7.8 
8.4 . , 

I 



Table 4. "New" Wells Sampled a t  CJAO (continued) 

Sanp I e Data w/ 1 my/ 1 mg/ 1 W/l mg/l mg/ 1 mg/l mg/ I 
Slte Sampled A I  As Ba ca CI F Fe K 

12-7-N s l ~ d l ' l ~ ~  
12-7-N shallow 
13-10-N 
13-10-N 
13- 16-N deep 
13- 16-N deep 
13-16-N shal low 
IS16-N shallow 
14-6-N (North) 
14-6-N ( tbr t h 1 

7/ 82 
10/82 
7/ 82 

I0/82 
7/ 82 

l0/82 
7/ 02 

1 0/82 
7/ 82 

l0/82 

<o. IO 
<o, IO 
<o. IO 
<o. IO 
<o. IO 
<o. IO 
<o. IO 
<o. IO 
0.1 I 

<o. IO 

0.039 
0.026 
0.015 
0.032 

<o.o IO 
<O,OIO 
0.024 

<O.OIO 
0. I77 
0.249 

0.15 
0.19 

<o. IO 
<o. IO 
(0 .  IO 
(0. IO 
0. IO 

<o. IO 
0.10 . 

i o ,  IO 

122 
I24 
136 
153 
36 2 
4 20 
405 
4 20 

83 
81 

170 
I I6  
105 
92 

278 
200 
325 
236 
46 
20 

0.30 
0.25 
2.90 
2.40 
1.66 
1.85 
0.77 
1.60 
2.70 
3.60 

12 
14 
14 
16 
16 
22 
17 
19 

18 
14 . 

mg/l mg/l P C I / I  W / i  . q / l  
Mn Nu N03-N 226b se . SI 

mg/l Smp I e Data mg/l mg/l 
SI te Sampled Mg ).b 

C0.05 3.49 119 < I  8 <o.o IO 14.3 - <0.010 13.5 
12-7-N SIUII low 7/82 26 
12-7-N shal IOU 10/82 29 <O. 05 3.62 I23 < I  

7/82 22 0.73 3. I 6  184 < I  (2 co.0 IO 10.4 
13-10-N 10/82 22 0.72 3.16 215 < I  - <0.010 9.9 
13-IO-N 

13-16-N deap 7/82 101 0.28 5.70 630 < I  <2 CO.0 IO 12.63 
13-16-N deep 10/82 105 0.33 5.65 678 ( 1  - <0.010 12.8 
13-16-N Shal low 7/82 119 0.07 4.93 970 ( 1  (2 <0.010 19.8 
13-16-N shallow 10/82 130 0. os 5.28 920 ( 1  - <0.010 17.8 

17 <0.05 3.20 95 <1 <2 <0.010 10.4 -- <O.OIO 10.5 
14-6-N (Mrth) 7/ 82 
14-6-N (tbrth) 10/82 17 <O. 05 3.08 1 08 < I  

mg/l mg/l pmhos/cm 'C mg/l mv b p t  h 

AI ky Water 
Eh In 

Sample Date mg/l 03911 Temp lhco3 
S i t 0  Sampled SO4 U V Zn P tl COT 

12-7-N slia I I ow 
12-74 shal l o w  
1510-N 
1 3 - l b l l  
13-16-ki dOep 
1 3 - 1 6 4 4  deep 
13- 16-N sh3 I 1 OW 

13-16-N shallow 
14-6-N ( tbrth)  
14-6-N ,(North) 

7/82 
1 O/ 82 
7/82 

I o/ 82 
7/82 

1W82 
7/82 

1W82 
7/ 82 

1W82 

29 
70 

362 
449 

2088 
1830 
1676 
1783 
208 
24 4 

0.004 
0.002 
0,460 
0.7 
0.760 
1.0 
0.200 
0,170 
0.064 
0.043 

<O. 050 
C0.05 
<O. 050 
<0.05 
<O. 050 
C0.05 
(0.050 
<0.05 
< 0.050 
<0.05 

<O. 050 
C0.05 
<O. 050 
(0.05 
<O. 050 
<0.05 
<O. 050 
<0.05 

0.082 
c0.05 

7.2 
7.2 
7.1 
7.2 
6.9 
6.8 
6.7 
6.9 
7.2 
7.3 

1250 
1250 
I300 
1370 
4 100 
3900 
5040 
4600 
900 
850 

24.5 4 99 
19 4 90 
22 332 
19 380 
26 4 99 
17 515 
21 1270 
I8 1431 
17 278 
14 220 

1 - 1'35 

-120 

-280 

-340 

-160 

- 

- 
1 

7.3 
7.8 
6.6 
6.9 
4.9 
5.5 
5.7 
5.9 

16.8 
16.7 

.. . 

. ... 
. .  

. .  

. .  



'fable 4 .  "New" GIells Sampled at W A f l  (continued) 

1 
I 
I 
I 
I 
I 
I 
1 
I 
I 

4 - 6 4  South 
4-6-N South 
4-13-N shal low 
4-13-N shallow 
14-13-N doep 
4 - I E N  deep 
5-17-N 
5- 17-N 
7- 13-N 
7- I 3-14 

7/ 82 
10/82 
7/ 82 

I0/82 
7/ 82 

10/82 
7/ 82 

I0/82 
7/ 82 

I0/82 

<o. IO 
<o. IO 
(0. IO 
(0. IO 
<o. IO 
<0.10 
(0.10 
(0. IO 
co. IO 
(0. 110 

0.185 
0.240 

<0.010 
0.010 

<0.010 
<O.OOQ 
<O.O 10 
<0.010 
GO.0  10 
<O.OI(P 

<O. 
< 0. 
<O. 
< 0. 
(0. 
<O. 
< 0. 
< 0. 
(0. 
<O. 

IO 76 
10 95 
10 156 
IO 196 
IO 190 
IO 220 
IO 189 
10 250 
IO 76 
10 92 

25 
1 1  

126 
I06 
109 
142 
228 
160 
10 
7 

1.61 1 1  
2.20 16 

<0.05 IO 
(0.05 14 

0.99 13 
0.35 I 6  
3.20 15 
2.05 11 6 
0.16 3 
0.05 5 

14-6-N South 
14-64 Salth 
14-13-N shal low 
14-13-N shal IOU 
14-1344 deep 
1 4 - I E N  deep 
15-17-N 
15-  17-Nl 
17-13-N 
17- 1 3-N 

P 
\D 

7/ 82 
11 0/82 
7/ 02 

10/82 
7/ 82 

I0/82 
7/ 82 

I0/82 
7/ 82 

10/82 

14 
20 
37 
46 
43 
43 
91 
61 
18 
25 

0.05 
<o. 05 

0.67 
0.52 
0.38 
0.36 
0.34 
0.48 

(0.05 
<O. 05 

2.33 

<0.05 
60.05 

1.83 
1.88 
3.45 
2.75 
1.05 
1.32 

2-90 
83 
E8 

449 
437 
350 
35 I 
91i) 
890 
117 
117 

co.01 IO. 3 
(0.01 9.8 
CO. 0 1 13.4 
(0.01 13.2 
CO.01 11.0 
<0.01 11.4 
CO.01 8.9 
(0.01 8.2 
(0.01 7.9 
(0.0 I 7.2 

Slcnple Date i g / l  - / I '  mg/l n y  / I  pnhos/cm 'C mg/ll mv Dopth 
S l t e  Sampled SOq U Y Zn PI{ CDT Temp CaC03 Eh In 

A I  ky Water 

14-6-N South 
14-6-N South  
14-15-N shdl  low 

14- I 3-14 deep 

15-17-N 
15-17-N 
17-13-N 
I 7- 13-N 

14- 1 3 4  sha I 1 ow 

14-134 duep 

7/82 
10/82 
7/02 

1 o/ 82 
7/82 

1W82 
7/82 

IW82 
7/82 
IO/ 82 

215 
312 

1006 
828 
96 3 
764 

24 38 
200 1 

4 06 
382 

0.150 
0.127 
0,810 
0.8 
0.590 
0.540 
0.170 
0.8 
0.037 
0.044 

(0.050 
(0.05 
(0.050 
(0.05 
*O.  050 
C0.05 
<O. 050 
(0.05 
<0.050 
<0.05 

0.050 7. I 
(0 .05 1.0 
<O. 050 7.5 
(0 .05 7.6 
(0. 05 7.3 
(0.050 7.3 
0.056 7.4 

<0.05 7.7 
0.100 7.5 

(0 .05 7.9 

790 
820 

24 10 
2 300 
2300 
2 100 
3940 
4 100 
820 
800 

18 
16 
28 
17 
27 
16 
20 
14 
18 
12 

200 
245 , 

366 
4 10 
306 
34 0 
405 
450 
I57 
230 

- 
-100 

- IO 
- 40 

-160 

- 

- 
- 

+160 

17.2 
17.1 

7.8 
6.9 
7.0 

16.8 
16.7 
17.2 
16.8 ' 1 

7.8 
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Selenium contamination is l oca l i zed  on t h e  south  end of t h e  compound. 
concent ra t ions  are found in w e l l s  P-1 and 6-2-B, which had concent ra t ions  
s l i g h t l y  g r e a t e r  than 0.1 mg/l. Well P-1 i s  south  of bu i ld ing  33 and w e l l  
6-2-N is j u s t  i n s i d e  t h e  f a c i l i t y  fence  near t h e  parWng l o t .  
wells show selenium contamination, and most are sou th  of w e l l  6-2-N. 
a long  t h e  dike genera l ly  show selenium l e v e l s  of less than 0.01 mg/l. 

Highest 

Several o the r  
Wells 

P o t e n t i a l  radium contamination is always a concern because of t h e  na tu re  of 
t h e  buried waste. However, condi t ions  of high pH, high s u l f a t e ,  and low 
barium l ead  t o  l i t t l e  o r  no radium migration. This i s ,  in f a c t ,  t h e  case on 
t h e  GJAO site. Radium is not  de t ec t ab le  in most of t h e  w e l l s .  Only one of 
t h e  12-7-N p a i r ,  loca ted  i n  t h e  middle of t h e  buried t a i l i n g s ,  and t h e  sou th  
w e l l ,  ad jacent  t o  t h e  buried t a i l i n g s ,  showed d e t e c t a b l e  radium. 

The dr inking  water standard f o r  n i t ra te -n i t rogen  is 10 mg/l, and seve ra l  wells 
show concentrations exceeding t h i s  lidt. 
betxeen w e l l s  8-4-S ( w e s t  of Building 31) and ll-12-N(D) (nea r  t h e  north 
lagoon). 

U1 of t hese  w e l l s  are roughly 

None of the perimeter w e l l s  conta in  high l e v e l s  of n i t r a t e .  

Colorado Water Ouality Control A c t  

Colorado water q u a l i t y  standards were reviewed with r e spec t  t o  contamination 
observed on t h e  GJAO compound. 
s tandards  for some of t h e  contaminants found in t h e  g rave l  aqu i f e r .  

The following is t h e  range of numerical 

Element 
Maximum Contaminant kvel 

(Depending on , U s e  Class and ALkalinity) 

Arsenic 0.05 - 0.1 mg/l 
Selenium 0.01 - 0.05 q/l 
Uranium 0.03 - 1.4 mg/l 
Zinc 0.05 - 5.0 m g / l  
Radium-226 and -228 5.0 p C i / l  

Application of t hese  s tandards  is complicated by t h e  use  of varyislg 
contaminant l e v e l s  f o r  many trace elements, depending on use  c l a s s i f i c a t i o n  
and alkalinity. The t h r u s t  of t h e  Colorado s t a t u t e  is t o  clean up e x i s t i n g  
pol lu ted  waters and t o  prevent f u r t h e r  degradation of any waters of t h e  s t a t e .  
The shallow grave l  aqu i f e r  underneath the GJAO compound is contaminated a t  
levels t h a t  make it u n f i t  f o r  a g r i c u l t u r a l  purposes, t h e  lowest use class 
defined. The language in t h e  A c t  seems t o  exempt p a s t  practices. 
words, t h e  shallow a q u i f e r  is not being used for any purpose, hence, i t  may be 
i n t e r p r e t e d  t h a t  t h e  Department of Energy is not mandated t o  c l e a n  i t  up. 
t h e  o t h e r  hand, e x i s t i n g  opera t ions  are not permitted t o  cause f u r t h e r  
degradation. 

In o the r  

On 

Contamination of t he  r i v e r  is another matter. 
p roh ib i t  any f a c i l i t y  from degrading t h e  q u a l i t y  of t h e  r ive r .  
important t o  understand how much contaminated water e n t s r s  t h e  r i v e r  and 
whether t h e  l e v e l s  are increas ing  or decreasing. 
answered wi th  a d d i t i o n a l  hydrclogic t e s t i n g  and geochemical modeling. 

The r egu la t ions  c l e a r l y  
Hence, i t  is 

These ques t ions  can only b e  



Xorth and South Pond Sediments 

Sediment samples were co l l ecced  from t lx  ir'ortii and South Fonds t o  determine 
contaminant  l e v e l s  f o r  p o s s i b l e  c lean-up  ope ra t ions .  These s a n p l e s  w e r e  - 
c o l l e c t e d  away from t h e  banks by us ing  a small boat  bu t  ;rere s t i l l  "grab" 
samples. 

The North Pond sed imen t s  d i d  n o t  con ta in  h igh  levels of contaminat ion.  
average radium v a l u e  of t h e  nine samples was 3 p i c o c u r i e s  pe r  gram (pCi/g) .  
Uranium, selenium, and molybdenum were a l s o  found i n  c o c c e n t r a t i o n s  exceeding 
background but by no more than  a f a c t o r  of two o r  t h r e e .  

The-& 

In c o n t r a s t ,  South Pond sediments  evidence t h e  many y e a r s  of t h e  l a b o r a t o r y ' s  
yel low cake a n a l y s e s  and r e s u l t i n g  e f f l u e n t .  The average of the six sed inen t  
samples f o r  radium w a s  22 pCi/g wi th  a high  of 51 pCi/g.  
P r o t e c t i o n  Agency's final s t a n d a r d s  f o r  radium c lean-up  are 5 pCi/g above 
background at t h e  surface and 15 pCi/g: above background bur ied .  Both are 
averaged ove r  a s p e c i f i c  volume, but i t  can be concluded t h a t  t h e  South Pond 
sediments  will q u i t e  likely r e q u i r e  removal. The average  uranium concentra- 
t i o n  of t h e  sediments i s  n e a r l y  800 parts per  m i l l i o n  (ppm). This shows con- 
s i d e r a b l e  d i s e q u i l i b r i u m ,  as expect  ed, because of t h e  release of yel low cake ., 
Arsenic ,  copper ,  l e a d ,  and z i n c  are a l s o  found i n  c o n c e n t r a t i o n s  cons iderably  
above background. A g r i d  w i l l  have t o  be e s t a b l i s h e d  and t h e  Sou:h Pond 
sampled more s y s t e m z t i c a l l y  t o  d e t e m i n e  how much mater id  n u s t  5e removed. 

The Environmental 

-RECOMMENDATIONS 

The d a t a  ob ta ined  du r ing  t h e  p a s t  chree  years cannot be fully i n t e r p r e r e d  
without  further i n f o m t i o n .  Accordingly,  i f  funding  l e v e l s  w i l l  permi t ,  t h e  
following recommendations vi11 be hp lemen ted  i n  t h e  s o n i t o r i n g  prDgram. 

Increase f requency  of chemical sampling and a n a l y s i s  t o  q u a r t e r l y .  
I n c r e a s e  f requency  of water l e v e l  aeasurements t o  monthly. 
Perform tes ts  necessary  t o  c l e a r l y  d e f i n e  t h e  hydro log ic  characrer -  
fstics of t h e  a q u i f e r .  
Use a geochemical model such as PHREEQE t o  simulate n ix ing  of t he  
contaminated a q u i f e r  and Gunnison 2 i v e r  water. 
More e x t e n s i v e  sampling of t he  river and placement of a d d i t i o n a l  
background uells nay be requi red  once r e s u l t s  are a v a i l a b l e  from 
t h e  above p rocedura l  changes. 
Perform radon measurements a long  the  waste area boundaries .  

SUMMARY 

Leaching of uranium m i l l  tailings con t inues  t o  contaminate  t h e  sha l low a q u i f e r  
underneath t h e  GJAO f a c i l i t y .  
c e n t r a t i o n s  of uranium, molybdenum, selenium, and a r s e n i c  merits c l o s e  
cont inued moni tor ing .  Ava i l ab le  i n f o r z z t i o n  f r o a  s h i l a r  si tes  i n d i c a t e s  t h a t  
t h e  e f f e c t s  of p r e c i p i t a t i o n  and d i l u t i o n  would cause  t h e  n e t  e f f e c t  on t h e  
river t o  be n e g l i g i b l e .  Unfor tuna te ly ,  - d t h o u t  :he i n c r e a s e d  sampling a d  
a n a l y s i s  e f f o r t s  recommended above, that s t a t emen t  cannoc be =de wi th  
c e r t a i n t y .  

The c l o s e  proximity t o  t h e  r i v e r  or' h igh con- 

2 1  



MONTICELLO TAILINGS SITE 

The Monticello, Utah, s i te  was f o r s e r l y  a Government-owned uranium processing 
mi l l .  
gistory  of Domestic Uranium Procurement Under U.S. Atomic Energy Commission 
Contracts,  GJBX-220(82). 
described t h e  results of environmental monitoring and remedial a c t i o n  
activities. 

Au e x c e l l e n t  summary of t h e  s i te ' s  h i s t o r y  is  presented i n  Summary 

Various r epor t s  f o r  t h e  last several years  have 

Cleanqp  and f i n a l  d i spos i t i on  o f  t he  s i te  is  being funded under t h e  Surplus 
F a c i l i t i e s  Management Program (SFMP). 
begun in e a r l y  1982, is being undertaken as p a r t  of t h i s  program. 
results from t h e  SFMP work a r e  not discussed i n  this repor t .  
t h a t  t h e  d a t a  presented here  represent only a small por t ion  of t h e  environ- 
mental monitoring a c t i v i t i e s  ca r r i ed  o u t  dur ing  1982. 

An extens ive  s i t e  cha rac t e r i za t ion ,  
Preliminary 

It must be noted 

- - _ -  - .  

AIR QUALITY 

There are no a c t i v e  operations on t h e  f a c i l i t y .  
lems would b e  due to blowing dus t  o r  radon emanation. 
samplers will be i n s t a l l e d  i n  1983 as p a r t  of t h e  SFXI? pro jec t .  
p i l e s  have an  exce l l en t  vege ta t ive  cover, it is not expected t h a t  dus t  blown 
from t h e  p i l e s  uould be s i g n i f i c a n t .  

Thus, any a i r  q u a l i t y  prob- 
Air particulate 

Since t h e  

Radon o r  radon f l u x  measurements were not made in 1982. 
reported l as t  yea r  i nd ica t ed  t h a t  radon emanation f a r  exceeds t h e  ETA f i n a l  
standard f o r  i n a c t i v e  mill t a i l i n g s  s i t e s .  
not taken a t  t h e  s i t e  boundary and requi re  v e r i f i c a t i o n .  Such measurements 
a r e  being taken i n  1983 as p a r t  of t h e  SPMP pro jec t .  

The 1981 r e s u l t s  

These measurements, however, were 

WATER MONITORING 

Samplinq 

Ground- and sur face-water  samples were c o l l e c t e d  with a peristaltic pump. 
Samples were f i l t e r e d  through a 0.45-pm f i l t e r  i n - l i ne  with t h e  c o l l e c t i o n  
vesse l .  Samples w e r e  preserved and analyzed according t o  procedures pre-  
s c r ibed  i n  gethods f o r  Chemical Analysis of Water and Waste (E€'A-fjOO/ 
4-79-020). Xeasurements of pH. conductivity.  and Eh were performed in t h e  
f i e l d  with a flow-through c e l l - t o  exclude a i r .  
made a t  t h e  t i m e  of c o l l e c t i o n  with a Hach d i g i t a l  t i t r a t o r .  

The a l k a l i & t y  measurement was 

Contamination Sources 

. .  . .  
I .  . .  

Water contamination results from the  leaching  of uranium m i l l  t a i l i n g s .  There 
are fou r  s e 2 a r a t e  p i l e s  on t h e  si te.  The t h r e e  p i l e s  on t h e  north s i d e  of t h e  
creek are con t r ibu t ing  to t h e  water q u a l i t y  problems (see Figure 2). The a c i d  
p i l e  on t h e  sou th  s i d e  of t h e  creek i s  unsaturated and is apparent ly  not a 
source of contamination to t he  creek o r  t h e  shallow aqui fe r .  
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Surface Water 

Tables 5 and 6 p re sen t  i h e  a n a l y t i c a l  d a t a  f o r  su r face -wa te r  samples c o l l e c t e d  
during 1982. Figure  2 shows sample loca t ions .  Sample l o c a t i o n  W-3 is  use3  as 
a background l o c a t i o n  f o r  South Creek. 
t h i s  l o c a t i o n  i n  August; hence, a sample w a s  c o l l e c t e d  from t h e  i r r i g a t i o n  
d i t c h  no r th  of t h e  creek. 
cen t  t o  t h e  en t r ance  road and w a s  designated W-15. 
anomalous level o f  a r s e n i c  but  no o t h e r  contaminants. The source  of t he  
arsenic is most likely t h e  Mancos s h a l e  through which t h e  d i t c h  f l a t s .  
W-3 samples, as i n  previous yea r s ,  displayed no contamination. 

Unfortunately, t h e  c reek  was dry  a t  

The sample l o c a t i o n  w a s  on t h e  east s i d e  but adja- 
This sample contained $n 

The 

Sample l o c a t i o n  W-2 i s  a permanent seep flowing between the  carbonate and 
vanadium p i l e s -  V e r y  high concent ra t ions  of s e v e r a l  contaminants are always 
ev ident .  For example, arsenic, molybdenum, uranium, and selenium are a l l  
found in concent ra t ions  exceeding 1 mg/l. 
magnitude above background concentrations.  
a t  concent ra t ions  t h a t  would be r a p i d l y  d i l u t e d  t o  background by t h e  creek. 

This i s  roughly t h r e e  o rde r s  of 
Some rad ian  w a s  found i n  W-2 but 

The area around W-2, p a r t i c u l a r l y  below t h e  carbonate p i l e ,  is marshy. There 
i s  another seep  t h a t  f i l l s  a pool roughly 10 f e e t  by 30 f e e t  d i r e c t l y  below 
t h e  carbonate p i l e .  
seep. This seep  a l s o  conta ins  very high concent ra t ions  of uranitim, 
mo lybaenum , arseni c , and selenium. 

This w a s  sampled i n  August and is designated t h e  C03 

Observations of t h e  varf.ous seeps on t h e  property l ead  t o  some s i g n i f i c a n t  
specula t ion .  
and f u l l  during t h e  dry  summer. In c o n t r a s t ,  a small pool east of t h e  a c i d  
p i l e  contained water a l l  win ter  but d r i e d  up in t h e  samer. The reason f o r  
this may be t h e  i r r i g a t i o n  d i t c h  which runs n o r t h  of t h e  t a i l i n g s  p i l e s .  This 
d i t c n  is f u l l  i n  t h e  summer, dry  i n  t h e  winter, and may be a water source for 
t h e  p i l e s  when it i s  runniag. 

For example, t h e  C03 s e e p  was dry during the w e t  winter months 

Sample l o c a t i o n  W-4 is  approldmately 1 / 4  mile below t h e  east boundary. 
.Arsenic, molybdenum, selenium, uranium, and vanadium are all found i n  t h e  
creek a t  t h i s  po in t ,  The concent ra t ion  l e v e l s  range up to a f a c t o r  of 
approximately 100 times background. The concent ra t ions  measured i n  1982 a r e  
q u i t e  similar t o  those  observed i n  previous years.  

The Sorenson sample is co l l ec t ed  one mile f a r t h e r  downstream. The concentra- 
t i o n s  of uranium, molybdenum, and selenium observed a t  W-4 per s i s t  a t  t h i s  
sample l o c a t i o n  a l s o .  Note, i n  f a c t ,  t h a t  samples c o l l e c t e d  up t o  1- i i2  miles 
f a r t h e r  downstream remain a t  t hese  contamination l eve l s .  

Livestock are grazed a l l  along t h i s  creek. It is clear t h a t  i t  i s  used as 
t h e i r  water source. A study of t h e  p o t e n t i a l  f o r  t o l d c  e f f e c t s  w i l l  be com- 
p l e t ed  as p a r t  of t h e  SE'MP programo 

Sorenson Spring is  a seep loca ted  j u s t  above t h e  Sorenson sample loca t ion .  A 
sample w a s  c o l l e c t e d  t o  determine if it  cont r ibu ted  to t he  contamination i n  
t h e  creek. 
contamination observed a t  t h e  Sorenson loca t ion .  

This sp r ing  is not  contaminated and would only sen re  t o  d i l u t e  t h e  

. .  . .  . .  ' ... , . .  
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Table 5. Analyses oE Surface Water Samples Collected at Monticcllo During 1982 
~~ ~- __ 

Sample Date mg/l mg/l "$/I %/I r a g 1  %I %I mg/l ?;I f r y  mg/l @&I mg/l ng' mg/l 
S l t e  Sampled A I  As F Ms h NO3-N 

w-3 4/82 <0.05 c0.025 - -  13 <0.025 <0.025 < I  < O . l  I -- (0.025 - ( 1  
u-3 9/82 <0.01 <O.OIO 0.071 94 7 - - - <0.05 2 13 c0.05 (0.1 21 < I  

w-2 4/82 0.07 2.600 - -  1389 <0.025 (0.025 < I  <O. l  -- 8.830 - - 32 
w-2 8/82 0.365 0.332 <0.10 122 1970 -- -- 2 0.11 194 138 4.5 0.18 3050 49 
w-2 9/82 0.02 0.880 0.072 50 1488 - - - <0.05 232 71 9.79 < O . l  3540 51 

M-4 
'94-4 
M 4  

4/82 <0.05 <0.025 - -  16 (0.025 <0.025 < I  < O a l  -- 
8/82 <O.lOO 0.019 CO.10 194 81 -- - < I  <0.05 16 -- - (0.05 14, 9/82 0.02 0.024 0.044 112 37 -- 

I 

4s 
25 

0.095 - 
0.08 0.20 208 
0.13 0.2 I49 

1 
2 
3 

I Sorenson 4/82 c0.05 <0.025 - I  24 <0.025 <0.025 < I  cO.1 --I - 0.091 -- 
Sorensoci 8/82 <O.lOO <O.OIO <0.010 112 39 u -- < I  0.10 8 35 c0.05 0.09 133 < I  
Sorenson 9/82 0.01 <0.010 0.048 128 42 I - -  0.10 I I  33 0.14 0. I 139 < I  

- 

mg/l mg/l  mg/l mg/l  pmhos/ O C  mg/l rnv 
Se SI SO4 U Y tn pti un Temp CaC03 et4 

COT. A I  ky 
9%; w/l 

Sample Date q / l  
S l t e  Sampled PO4 

w-3 4/82 ( 1  <2 q0.005 - 82 0.002 0.044 <0.05 8.4 400 I 1  152 +I60 
u-3 9/82 - -- <0.010 7.06 87 0.004 (0.05 -- 8.3 450 I I  2 IO -- 
w-2 
w-2 
w-2 

w-4 
w-4 
H-4 

4/82 ( 1  
8/82 - 
9/82 -- 
4/82 < 1  
8/82 -- 
9/82 -- 

I . BOO - 3605 1.16 116.000 -- 9.3 5500 18 990 - 
1.800 9.6 4250 1.56 86. <0.050 8.9 10500 17.5 961 +ZOO 
1,080 1.42 4414 0.7 105.0 (0.05 10.1 . 15000 27 495 + 60 

0.016 -- 253 0.24 '0.322 -- 7.5 
0.025 7.7 550 0.220 0.52 0.080 6.8 
0.031 8.20 306 0.475 0.69 <0.05 7.2 

800 14 
1700 16 
1050 17 

26 3 -- 
369 + 60 
262 '+215 

. .  

. .  

Soranson 4/82 < I  <2 0.027 - 291 0.26 0.178 -- 8.2 890 14 284 - 
Sorenson 8/82 -- -- <0.010 5.4 452 0.100 (0.05 0.120 7.8 I300 24 258 + 40 
Sorenson !&'a2 -- (2 0.015 2.89 330 0.519 0.11 <0.05 7.5 1000 12 272 +I80 

, 0 '  

. . ,. . . : . . .  



Table 6 .  Special Surface Water Sites Collected a t  hlonticello During 1982 

w-1  
1 ml Below 
Sorenson 
1-1/2 al Below 
Sorenson 
Sorerison Spr Ing 
SommarvI I l e  Pond 

C03 Seop 
Somtnervl I le Pond 
i n l e t  

kbnteZIJmt3 Creek 

8/ 82 
4/82 

4/82 

<o. 100 
<0.05 

<O. 05 

(0.05 
<0.05 
(0.05 
<0.100 
C0.05 

0.059 
(0.025 

<O. 025 

<O. 025 
C0.025 
(0.025 

0.424 
<O. 025 

<o. I O  -- 209 - 17 
23 

-- 
(0.025 

-- 
(0.025 

1 
a 

<0.05 
<o. I 

42 - 45 -- 
24 

30 
c 'I 
59 

2652 
< I' 

<0,025 

<O. 025 
(0.025 
C0.025 

< 0.025 
-- 

<0.025 <o. 1 -- a 

4/82 
4/ 82 
4/82 

4/82 
a/ 82 

(0.025 

(0.025 

(0.025 

<0.025 

- 
<0.025 
<0.025 
0.025 
8.2 

Coo025 

-- 
e 

56 -- 

A I  ky 

350 +70 
26 7 -- <2 <0.010 

<2 0.026 
6. I 4 00 -- 296 

0.004 
0.24 

w- I 8/ 82 
I ' m 1  Below 4/82 < I  
Sorenson I 
1-1/2 m l  Below 4/ 82 
Sore n son I 
Sorenson Spr I ng 4/82 
Sununorvllle Pond 4/82 < I  
Monterum Creek 4/82 < 1  

h e r v  1 I l e  Polrd 4/82 14 
In l e t  < I  

N 
U 

CO3 Seep 8/ 82 < I  

0.08 <O.Q50 8.1 1040 15 
0.166 7.9 900 12 

0.154 - -- - -- 
<O. 025 - 7.2 900 I I  
0.033 - 8.2 330 15 
0.030 a -- a 

9 5. <0.050 8.9 26000 18 
0.033 -- 8.2 330 15 

- 0.026 

<2 <0.005 
2 <0,005 - 0,010 
6 11.300 
2 <0.005 

0.34 

0.002 
0.02 
0. I 4  
3. I 
0.02 

29 I 

-- 317 
6 - 3 56 

13.0 I0010 
6 

- 
-- 

i 

I '  
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A pipe located on top of t h e  drop s t r u c t u r e  a t  t h e  east boundary of t h e  s i t e  
i n d i c a t e s  t h a t  t h e  Sommerdlle Pond ( a l so  loca ted  near t5e east boundary) is 
f i l l e d  a t  t h a t  point,  Samples co l l ec t ed  a t  t h a t  po in t  and from t h e  pond con- 
ta ined  anomalous uranium but in a concent ra t ion  lower than  is observed below 
t h e  drop s t ruc tu re .  In f a c t ,  concentrations one mile downstream are t e n  times 
higher  than a t  t h e  pond inlet .  It is obvious t h a t  contaminated ground water 
flows from under t h e  s i t e  and e n t e r s  t h e  c reek  below t h e  drop s t ruc tu re .  This 
is a l s o  apparent because of t h e  appearance of numerous seeps along t h e  c reek  
and t h e  r e s u l t i n g  inc rease  i n  t h e  flow. 

One sample was a l s o  co l l ec t ed  in Montezuma Creek about 4-1 /2  miles downstream 
from t h e  site. 
background. 
due t o  t h e  t a i l i n g s  p i l e  o r  n a t u r a l  sources. 

The concentration of 0.14 m g / l  uranium is considerably above 
%re study is needed t o  determine whether t h e  contamination is 

. . .  - - - .  . . . .  

Ground Water 

Wells M-f through M-5 are not properly constructed monitoring w e l l s ,  and f o r  
t h i s  reason they are not being used as p a r t  of t h e  SFXP monitoring network. 
They were sampled twice in 1982 t o  maintain con t inu i ty  with t h e  previous 
environmental repor t s .  

Well Iy-1 (Table 7) w a s  o r i g i n a l l y  expected t o  be sampling background but it 
shows anomalously high uranium content. This has been observed i n  a l l  pre- 
vious samplings. 
source,  i t  is s t i l l  much less than t h e  w e l l s  downgradient from t h e  p i l e .  

Whether t h e  contamination is from a n a t u r a l  or.anthropogenic 

Wells M-2 through N-4 are loca ted  v i t h i n  t h e  t a i l i n g s  area. 
contaminated, as expected, 
concentrations as high as 3 mg/l. 
i n t e r p r e t a t i o n  of t hese  data. 

They a r e  very 
The p r i n c i p a l  contaminant is uranium, found in 

Poor w e l l  cons t ruc t ion  precludes meanfngfd 

Well X-5 is approximately 100 yards from the east boundary fence. 
of selenium, molybdenum, and p a r t i c u l a r l y  uranium are found. Concentrations 
are s i g n i f i c a n t l y  h igher  than those in t h e  nearby creek. 
seeps j u s t  downstream of t h i s  area where t h e  creek contamination rises. The 
shallow ground water apparently e n t e r s  t h e  c reek  i n  t h i s  area causing t h e  in- 
creas ing  l e v e l s  of contamination. 

High l e v e l s  

There are v i s i b l e  

Utah Water Pol lu t ion  Control A c t  

The Utah Water Pol lu t ion  Control A c t  has s i g n i f i c a n t  impl ica t ions  f o r  t h e  
Ysnt ice l lo  s i t e  . 
S p e c i f i c  w a t e r  q u a l i t y  standards are adopted under t h e  Wastewater Disposal 
b g u l a t i o n s ,  P a r t  11. 
South Creek and t r i b u t a r i e s  from i t s  confluence with Ysntezuma Creek to i t s  
headwaters are l i s t e d  in " U s e  Classes" 3A ( aqua t i c  l i f e )  and 4 ( a g r i c u l t u r a l ) ,  
Xontezuma Creek and t r i b u t a r i e s  upstream f r o m  Hont ice l lo  are l i s t e d  under 
Class I C  (domestic use)  as w e l l  as 3 8  and 4. The following numerical stand- 
a rds  a r e  relevant to t he  Honticello p i l e .  
11, Appendix A,  page 8. 

This s e c t i o n  also c l a s s i f i e s  t h e  a f f e c t e d  streams. 

This information is taken from Part 



Table 7. Analyses  of  Well Idater Saniples Collected a t  ~ 1 o n t i c e l l o  hiring 1982 

Sample Data mg/l mg/l mg/l mg/l ng / l  mg/l w/ll mg/i mg/l mg/l 
Site Sampled %' As Ba Ca C I  b cr F Fe K kl Na NO3-N 

M- I 4/82 <0.05 (0.025 -- -- 13 (0.025 (0.025 < I  1.06 - -- C0.025 - I < I  
M-1 8/82 <0.100 (0.010 0.12 130 6 -- -- ( 1  11.68 2 18 <0.05 0.61 28 ( 1  

M-2 
M-2 

M-3 
M-3 

M4 
M-4 

4/82 <0.05 <0.025 - u 1 1 1  <0.025 60.025 au 0.16 -- 
8/82 0.100 0.063 <0.10 186 152 -- -- < 1  1.39 27 

- <0.025 -- - 
39 '0.18 4.42 412 

6 1  
1 

4/82 <0.05 (0.025 - -- 
8/82 0.275 <0.010 (0.10 492 

4 8  (0.025 <0.025 < I  
48 2 (0.05 -- - -- 

3 

3 

3 

-- (0.025 -- -- 
190 (0.05 0.13 1060 

I59 
1 4 7  

3 
2 

26 <0.025 <0.025 < I  <0.1 
35 -- -- I 0.47 

- 0.548 -- I 

31 0.18 0.85 210 
4/82 e0.05 C0.025 - 
8/82 0.143 <0.010 ~ 0 . 1 0  107 

M-5 4/82 <0.05 (G.025 -- -- 39 <Om025 (0.025 < I  < O . l  I - 0.297 - 2 
M-5 8/82 <0.100 0.011 0.14 862 95 -- - B 1.00 21 37 0.06 1.25 260 I 

mg/l mg/l mg/l pml,os/ 'C mv Depth 

A I  ky Water 
pH COT Temp 3;: eH In  v Sanple k t e  q / I  ng/ l  w/l 

Si te  Sampled Po4 Se S I  SO4 U 
I -3 
\D 

MI 
M-l 

14-2 
M-2 

M-3 
M-3 

M-4 
M-4 

4/82 < I  
8/82 -- 
4/82 ( 1  
8/82 - 
4/82 < I  
8/82 - 
4/ 82 < I  
8/82 - 
4/82 <I  
8/ 82 - 

(0.005 -- 
<0.010 7.1 

154 0.06 <0.025 - 
156 0.008 <0.05 60.050 

7.3 620 I O  
6.5 700 14 

266 
274 

e -- - 75 11.01 

- -- 
-130 15.9 

< 0.005 -- 859 0.99 0.S96 0.16 
(0.010 8.5 733 0.480 0.50 <0.050 

0.072 - 3303 1.53 <0.025 -- 
0.059 8.1 2764 1.3 <0.05 1.05Q 

7.2 2500 10 1168 
6.9 2300 17 670 

7.2 3000 90 
1.0 5500 18.5 

7.2 850 9 
7.2 1350 19 

6.9 1150 12 
6.8 1600 14 

53 I 
465 

355 
440 

360 
4 1 1  

0.011 I 

<0.010 11.5 

0.038 - 
0.011 7.9 

370 2.81 <0.025 - 
322 1.90 <0.05 0.050 

M-5 
M-5 

396 0.8 0.246 
550 0.51'0 0.20 

- 
0.610 

- -- 
-140 14.5 

i I . .  
. .. 

I 
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E 1  emen t Class I C  Class 3A Class 4 

Arsenic 0.05 mg/l * 0.1 mg/l 
Selenium 0.01 mg/l 0.05 mg/l 0.05 mg/l 
Zinc * 0.05 Qg/l  * 
Gross a lpha  15 p C i / l  15 p C i / l t  15 p C i / l t  

* I n s u f f i c i e n t  evidence t o  warran t  t h e  es tab l i shment  of numerical  

t l n v e s t i g a t i o n s  should be conducted t o  develop more informat ion  where 
s t anda rd  . 
t h e s e  p o l l u t i o n  i n d i c a t o r  levels are exceeded. 

Arsenic and selenium contaminat ion is d e t e c t a b l e  in South Creek b u t  has 
remained less than  t h e  cited- s t a n d a r d s .  Zinc concen t r a t ions  f l u c t u a t e  con- 
s i d e r a b l y ,  bu t  concen t r a t ions  double t h e  Class 3A s t anda rd  have been observed 
one mile from t h e  p i l e .  
creek samples. 

None of t h e s e  elements  are d e t e c t e d  in t h e  background 

A gross-alpha va lue  can be c a l c u l a t e d  based on t h e  uranium concent ra t ion .  
Three samplings a t  a l o c a t i o n  one mile  from t h e  p i l e  y i e lded  an average gross 
a lpha  of approximately 100 p i c o c u r i e s  p e r  l i t e r  ( p C i / l )  du r ing  1982 w i t h  the  
h ighes t  value a t  170 p C i / l .  

' 

Xontezuma Creek, a t  i t s  confluence with South Creek, had a c a l c u l a t e d  gross 
a lpha  of 7 5  p C i / l  when i t  w a s  sampled i n  August. Contamination a t  t h i s  po in t  
i s  s t i l l  c l e a r l y  a t t r i b u t a b l e  t o  t h e  t a i l i n g s  p i l e .  Class LC s t anda rds  apply 
a t  this l o c a t i o n  as well. 

The s tandards  a lso  apply t o  ground water. 
p i l e  g e n e r a l l y  show more contaminat ion than  t h e  nearby creek.  
is c l e a r l y  unfit € o r  Classes 3A and 4. 

The wells downgradient from t h e  
Thus, t h e  water 

The Class 1C des igna t ion  would apply i f  t he  a q u i f e r  contained "a s u f f i c i e n t  
q u a n t i t y  (of water )  to supply a p u b l i c  system." All w e l l s  y i e l d  only  small 
amounts of water; t h e r e f o r e ,  t h e  Class 1 C  des igna t ion  would no t  apply.  

RECOMMENDATIONS 

It is i n a p p r o p r i a t e  t o  nake a d d i t i o n a l  environmental  m n i t o r i n g  recommenda- 
t i o n s  u n t i l  t h e  completion of t h e  SFMP s i t e  c h a r a c t e r i z a t i o n  s tudy.  

SUMMARY 

South Creek and Nontezuma Creek are contaminated by t h e  government-owned 
tailings p i l e s  t o  levels exceeding numerical  s t anda rds  of t h e  S t a t e  of Utah. 
Consequently, remedial. a c t i o n  opt ions  under t h e  SFW p r o j e c t  w i l l  probably 
require m i t i g a t i o n  of t h e  water contamination. Fu r the r  radon-emission s t u d i e s  
are requ i r ed  t o  d e t e r s i n e  i f  t h e  SPA s t anda rds  are exceeded, as i n d i c a t e d  by 
1981 s t u d i e s .  
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